INTRODUCTION
Soft-tissue sarcoma accounts for approximately 1% of all malignant tumors, within it containing more than 50 subtypes (e.g., liposarcoma, leiomyosarcoma, synovial sarcoma, and malignant peripheral nerve and sheath tumor). One of the most common types of soft-tissue sarcoma is liposarcoma, accounting approximately 15% of all adult soft-tissue tumors. [1] In contrast, extraskeletal osteosarcoma is extremely rare in human beings, comprising approximately 1.2% of all soft-tissue sarcomas. [2] Only a few case reports about soft-tissue liposarcoma that contains extraskeletal osteosarcoma were reported, and the literature about liposarcoma and extraskeletal osteosarcoma -the two kinds of primary tumor within the same patient has not been reported. Herein, we present an extremely rare case of a patient who suffered a right middle lobe lung extraskeletal osteosarcoma following a complete adjuvant treatment of chest wall pleomorphic liposarcoma within a short period.
CASE REPORT
A 60-year-old male visited the Emergency Department of the Changhua Christian Hospital for the right chest Extraskeletal osteosarcoma is extremely rare in human beings, in contrast with liposarcoma, one of the most common types of soft-tissue sarcoma. Lung extraskeletal osteosarcoma was only published in a few case reports, with even less associated with soft-tissue liposarcoma. Within those few reports, no case has mentioned the coexistence of liposarcoma and lung extraskeletal osteosarcoma in the same patient. Herein, we present a very rare case of a patient who suffered a right middle lobe lung extraskeletal osteosarcoma for 20 months, following a complete left chest wall pleomorphic liposarcoma adjuvant therapy. Pleomorphic lipoblast with atypical mitosis was found in previous histology slides; however, typical osteoid was found in the right middle lobe pleura. Unfortunately, although adjuvant chemotherapy with high-dose radiotherapy was arranged immediately, the patient still died in 4 months. According to the literature review, chemotherapy and radiotherapy could induce gene mutation and subsequent transformation of cancer types or mix two cancer types. Since the two tumors can grow rapidly in a short period, the possibilities of cancer recurrence or formation of double primary cancers should not be neglected.
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Chest wall liposarcoma, lung extraskeletal osteosarcoma throbbing pain with persistent low-grade fever for a week. He had a history of the hypertensive cardiovascular disease, iron-deficiency anemia, perforated peptic ulcer postgastrectomy. He had visited our hospital for a left chest wall palpable mass 20 months ago, and chest CT revealed a 9.2 cm × 0.9 cm mass at his left chest wall, there was no abnormal lesion at his right chest [ Figure 1b ]. The excisional biopsy reported pleomorphic liposarcoma, cancer stage of pT2bN0M0, and the tumor margins were free. He received high-dose external beam radiotherapy with chemotherapy (mesna + doxorubicin + ifosfamide + dacarbazine) and had completed therapy by April 2014.
During patient's physical examination, decreased breathing sounds were detected in his right lung, especially in the middle and basal area, while no palpable mass or tenderness on his chest wall was found. The patient was measured having low-grade fever, and laboratory tests resulted as follows: white blood cell count: 11,300, neutrophil: 75.7%, C-reactive protein: 5.88, carcinoembryonic antigen: 1.9, carbohydrate antigen 19-9: <0.8. The chest film showed that a 9.5 cm mass located at the right middle lobe and the right lower lobe of his lung, and the chest computed tomography revealed that a 99 mm × mm mass lesion at the right middle lobe of his lung with some fat attenuation, there was no abnormal lesion of the left chest wall or left lung field [ Figure 1a ]. Based on the above findings, lung tumors and chest wall soft-tissue masses were considered. A computed tomography-guided biopsy was performed, and pathology reported a sarcoma and a possibility of metastatic tumor. The abdominal ultrasound and whole body bone scan were arranged and reported no evidence of metastasis. A video-assisted thoracoscopic surgery of wedge resection of the right middle lobe of the lung with lymph nodes dissection was arranged 12 days later. The pathology reported an extraskeletal osteosarcoma, cancer stage: PT2bN0M0, histologic grade: Grade 2. To clear the diagnosis, a pathological identification was applied.
In the histology, pleomorphic lipoblast with atypical mitosis was found in the previous slides of the left chest wall [ Figure 2a and b], but typical osteoid with highly atypical sarcomatous cells in the right middle lobe pleura, [ Figure 3 ], there was no adipose cell in the pleura slides and no evidence of lymph nodes metastasis. The definitive diagnosis revealed that a right middle lobe lung extraskeletal osteosarcoma. The patient was discharged 7 days after surgery, and adjuvant chemotherapy (mesna + doxorubicin + ifosfamide + dacarbazine) with high-dose external beam radiotherapy was arranged at outpatient department. The patient displayed tolerance in multimodality therapy; however, the pain was not really relieved even with the amount of opium agent used (Fentanyl 50 μg skin tape per 3 days). Unfortunately, the patient was found to be loss of consciousness at home after 4 months of the lung extraskeletal osteosarcoma diagnosis and failed under emergency resuscitation. He died by a sudden cardiac arrest. We had no advanced images or laboratory data to exclude tumor metastasis or other origins that caused the life-threatening event.
DISCUSSION
Liposarcoma is the second-most common type of soft-tissue sarcoma. [1] Pleomorphic liposarcoma is a high-g rade pleomorphic sarcoma showing variety features of lipoblastic differentiation with a poor clinical outcome. These are composed of atypical mesenchymal cells with numerous mitoses and/or necrosis, large lipoblasts, and contain irregular, hyperchromatic nucleus with multivacuolated cytoplasm. Most cases present high-grade, "myxoid malignant fibrous histiocytoma-like" pleomorphic/spindle cell appearance with scattered lipoblasts or sheets of lipoblasts. [3] Extraskeletal osteosarcoma is extremely rare in human beings, representing <1% of sarcomas and approximately 1.2% of soft-tissue sarcomas. [2] Primary lung extraskeletal osteosarcoma was only reported in a few case reports. Extraskeletal osteosarcomas are typically averaged at 9 cm in diameter after diagnosis, [4] and its microscopical features show osteoid with variable amounts of bone or cartilage, blending with a high-grade sarcomatous stroma. Extraskeletal osteosarcoma is more often affecting elderly patients with a poor response to chemotherapy. [5] Terence T. reported that the multimodality treatment is the standard for extraskeletal osteosarcoma treatment. [6] Cases of soft-tissue liposarcoma containing osteosarcoma had been published. [6] However, the literature of liposarcoma and extraskeletal osteosarcoma -the two kinds of primary tumor in the same patient have not been reported, let alone the coexistence of pleomorphic liposarcoma and lung extraskeletal osteosarcoma. In this case, patient initially suffered a left chest wall pleomorphic liposarcoma, and later developed a right middle lung extraskeletal osteosarcoma in 20 months. The new specimen presented typical osteoid but was absence of adipose cells in the histological slides. Takamura et al. [7] reported a rare case with a lung extraskeletal osteosarcoma following chemotherapy of primary small-cell lung carcinoma and proposed three possibilities of this condition. The first is the possibility that the tumor was a mix of two different tumors. The second is the possibility of a histological transformation. The last possibility is about radiotherapy effects. This case could not exclude the three possibilities. Kondo et al. also reported a case of pleuropulmonary blastoma with accelerated cartilaginous differentiation after chemotherapy and radiation; the author suggested that this treatment has caused the cartilaginous differentiation. [8] In this case, the patient underwent high-dose chemotherapy with high-dose external beam radiotherapy for the left chest wall liposarcoma, and the developed right middle lung extraskeletal osteosarcoma in 20 months. The possibility that chemotherapy and radiotherapy have induced gene mutation and subsequent transformation of cancer types or have combined two cancer types cannot be excluded from the study.
Qian et al. presented a primary thoracic extraskeletal osteosarcoma and have reviewed literature about primary thoracic extraskeletal osteosarcoma. Patients had a poor prognosis, and the median overall survival length was 11 months, multimodality treatment has benefited survival rate according to Cox regression survival analysis. [9] The presented case was discharged on the 7 th day after surgery and has received multimodality therapy at oncohematology outpatient unit. The patient still died 4 months later.
The coexistence of pleomorphic liposarcoma and metachronous lung extraskeletal osteosarcoma is extremely rare. Previous studies suggested that chemotherapy and radiotherapy could induce gene mutation and subsequent transformation of cancer types or mix two cancer types; however, cancer recurrence or double primary cancers should be considered as well since the two tumors can grow rapidly in a short period.
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